What are DOACs?
The term DOAC (pronounced 'DOH-ack') stands for 'Direct Oral AntiCoagulant' and refers to a group of anticoagulant medications. An anticoagulant is a medication that either treats or prevents blood clots, often called a 'blood thinner'. For over 50 years, warfarin was the only anticoagulant medication available in pill form; now DOACs offer more choices for people who need to take an anticoagulant medication. In fact, DOACs are now recommended as the first-choice therapy to prevent stroke in certain people with atrial fibrillation and to treat or prevent blood clots in the legs and lungs. [1] [2] [3] In recent years, since becoming available, DOACs have quickly become frequently prescribed medications. 4 The five DOACs currently available in the United States are dabigatran, rivaroxaban, apixaban, edoxaban, and betrixaban (Table 1) . DOACs are direct because they block a single blood-clotting factor to treat or prevent blood clots. They are oral because they come in pill form and are taken by mouth.
How do I know if I can take a DOAC?
A health care provider will consider several things to help decide if a DOAC is a good medication for each patient.
Am I taking the DOAC for the right reason?
DOAC medications should be used only for certain health conditions, such as atrial fibrillation (in the absence of heart valve disease), for the treatment or prevention of blood clots in the leg and/or lung (known as deep vein thrombosis and pulmonary embolism), or to prevent heart attacks and strokes caused by heart or blood vessel disease. Each patient should discuss with a health care provider whether a DOAC can be used for his or her condition. [5] [6] [7] 
Are my liver and kidneys working well?
DOAC medications do not harm the liver or kidneys. Instead, these organs filter the medication out of the body. If the liver and kidneys are not able to filter out the medication, too much DOAC medication builds up in the blood and can increase the risk for bleeding. If a patient's kidneys are not filtering well, his or her health care provider may prescribe a lower dose of a DOAC, or may prescribe warfarin instead, because warfarin does not require the kidneys to filter it from the body. Patients taking a DOAC should have a blood test to check kidney and liver function at least once every year. 5, 7 
Will I need to monitor my INR while I am on a DOAC?
Warfarin is an unpredictable medication, and many factors influence the dose of warfarin needed for each patient. For that reason, health care providers use the international normalized ratio (INR) blood test to decide the right dose of warfarin. If a patient regularly takes his or her warfarin and gets INR blood tests but still the INR does not stay within the goal range, a DOAC may be a good choice to provide better and more consistent protection from forming blood clots. Because the DOACs are very predictable medications, patients taking a DOAC do not usually need regular blood testing to adjust the medication dose. Some patients who are familiar with taking warfarin may ask: 'If I take a DOAC and am not getting my INR checked, how do I know if I am OK?'. The INR is specific to warfarin and will not provide helpful information for patients taking a DOAC. Also, many studies have shown that the DOAC dose is safe, effective, and predictable for most patients without the need for regular blood testing. 7 Some patients who take warfarin may have a hard time coming to a clinic or lab to get the INR blood test needed to adjust the dose of warfarin. In this case, a DOAC medication may be a good choice since no INR blood testing is needed. 7
Vascular Disease Patient Information Page: Direct oral anticoagulants -2020 update What if I have trouble remembering to take medications?
DOACs begin working faster than warfarin. They also leave the body faster than warfarin. For example, a DOAC thins the blood and gives full blood clot protection within a few hours after the first dose, and then it leaves the body in about a day. With warfarin both processes can take several days. This difference is important to remember. Because DOACs leave the body so quickly, it is essential to take the DOAC every single day (or twice a day) as prescribed and it should not be stopped unless advised by a health care provider. 5, 7 
Will I have to keep a consistent amount of vitamin K-containing foods in my diet?
For patients taking warfarin, eating a consistent weekly amount of vitamin K foods (like broccoli, spinach, or kale) can help keep the INR in range. If a patient changes his or her diet frequently, the INR can fluctuate. In contrast, the DOACs are not affected by foods containing vitamin K. 5 The DOACs work differently from warfarin, so patients taking a DOAC can eat as many or as few vitamin K foods as they choose without affecting the blood-thinner medication.
Can I afford to pay for the DOAC?
Before deciding to take a DOAC, the patient should find out the monthly cost of the DOAC medication and decide if he or she can afford that cost every month. When necessary, health care providers may help a patient find this information. Certain health insurance prescription plans may cover one DOAC but not another. 7
How do I change from warfarin to a DOAC?
If you and your health care provider decide to switch from warfarin to a DOAC, you will first need to have your INR tested. Based on your INR, your provider will give you specific instructions for when to stop warfarin and when to start the DOAC. 6
Are there medication interactions with DOACs?
Some medications may interact with the DOACs and cause the blood to be thicker or thinner. 5, 6 This interaction, in turn, may increase the risk of blood clots or bleeding, depending on the medication. It is important that patients taking any type of blood thinner let all their health care providers know they are taking the blood-thinner medication and ask the provider or pharmacist to check for interactions any time a new medication is prescribed. 7
Do I need to stop my DOAC before a surgery or procedure?
For some types of surgeries and procedures, patients taking DOACs will need to stop taking the DOAC before the procedure to prevent a bleeding problem during or soon after the procedure. 8 The plan for stopping a DOAC before surgery and restarting a DOAC after surgery is different for everyone. The plan will depend on the type of procedure, specific DOAC, and the patient's kidney function. For example, procedures unlikely to cause bleeding, such as cataract surgery or dental extractions, may not require stopping the DOAC at all. In contrast, when patients have procedures that have a higher chance of bleeding in a critical area of the body (e.g. spinal surgery or colonoscopy with colon polyp removal), it is important to stop the DOAC for at least 2 days before the procedure. The DOAC may be restarted 1 or 2 days after the procedure, depending on the concern for bleeding. Patients taking a DOAC should talk with the provider performing the procedure and the provider who prescribed the DOAC to decide on the best individual plan. 
What if I have a bleeding problem while taking a DOAC?
Bleeding is a common side effect of all blood thinners, including the DOACs. Several things can be done to lower the risk of bleeding while taking a DOAC ( 
Are DOACs reversible?
In a life-threatening bleeding situation or when a patient requires urgent surgery, medical staff may also give an antidote, which is a drug that is given to rapidly reverse the effects of the DOAC. For example, idarucizumab reverses dabigatran, and andexanet alfa reverses rivaroxaban and apixaban. These antidotes are very effective at reversing DOAC effects and helping to stop bleeding but may increase the risk of blood clots. Medical staff will use these costly antidotes carefully to ensure patient safety. 9
Do I still need to follow-up with an anticoagulation provider if I take a DOAC?
Even though patients taking DOAC medications do not need regular INR blood testing, it is still important to have regular contact with a health care provider. [5] [6] [7] This provider can make sure that patients have on-time medication refills, answer questions about how to take DOAC medications before and after surgeries or procedures, help check for medication interactions, check kidney and liver blood tests, and answer any questions about bleeding or other side effects from DOACs.
How do I choose which DOAC to take?
Patients should work closely with their health care provider to determine which DOAC is best. They should talk about • Stop antiplatelet medication if your health care provider approves.
• If continuing antiplatelet medication, use the lowest possible dose as recommended by your health care provider. 3. Frequent falls or at high risk for falls
• Discuss these falls with your health care provider.
• Consider consulting a specialist to find ways to lower the risk of falls. 4. Poorly controlled high blood pressure
• Work closely with your health care provider to reach goal blood pressure.
A personal history of GI bleeding
• Ask your health care provider if diagnostic studies of the GI tract using a scope are needed. • Use a medication to lower stomach acid (such as omeprazole or lansoprazole). 6. Difficulty remembering to take medications consistently and as prescribed
• Consider using a pill organizer or other tool.
• Use an alarm, watch, computer, phone, or smartphone application to set reminders to take medication. • Take medication at the same time as another regular activity (such as eating breakfast or brushing teeth). • Work closely with your health care provider to find ways to remember to take medication.
Excessive alcohol use
• Reduce alcohol consumption to no more than one or two alcoholic drinks per day.
• Discuss with your health care provider whether assistance is needed.
Poor kidney or liver function
• Have a blood test at least once per year to check kidney and liver function.
• If kidney or liver function worsens, your health care provider will discuss possibly switching from a DOAC to another anticoagulant medication. 9. During or after a surgery or medical procedure
• Remind the provider performing the procedure about the name of your DOAC and ask if you need to stop the DOAC before the procedure. the differences, including once-versus twice-daily dosing, needing to take the DOAC dose with food versus at any time, the approved indications for use, and side effects ( Table 1 ). In addition, there may be other factors the health care provider will discuss. 5, 7 These could include any problems with kidney or liver function, weight, and personal preferences.
Summary
DOACs are a group of oral blood-thinner medications that may have some advantages over warfarin. A health care provider will look at several different factors to help patients decide if a DOAC is a good choice. Patients taking DOACs should discuss medication changes, a plan for taking the DOAC before and after surgery, and any bleeding side effects with their health care provider.
